Spectroscopy NMR spectra were recorded on a Bruker Avance III AV400US ( 1 H, 400 MHz), a Bruker DRX 400 ( 1 H, 400 MHz; 13 C, 100 MHz) and a Bruker Avance II AV500 with a cryo probe ( 13 C, 125 MHz). The deuterated solvents (CD 2 Cl 2 , C 6 D 6 ) were degassed by freeze-pumpthaw method and stored over molecular sieves. Chemical shifts are given relative to TMS and were referenced to the residual solvent peak as internal standards. Chemical shifts are reported in parts per million, downfield shifted from TMS, and are consecutively reported as position (δ H or δ C ), relative integral, multiplicity (s = singlet, d = doublet, q = quartet and m = multiplet), coupling constant (J in Hz) and assignment. IR spectra were recorded on a Bruker Alpha-P Fourier transform spectrometer. FT-IR spectra were measured in an ATR setup with a Bruker Alpha FTIR spectrometer under an inert gas atmosphere in a glove-box.
positions of the respective trigonal bipyramids. As a result we obtained lower reliability factors R 1 , wR 2 and GOF (goodness of fit) values in both cases, compared to the presented models in this publication.
Table S1
Crystallographic data and refinement details for 1 and 2[BAr 4 F ] · 5 C 6 H 5 F. 3 ] in 3 mL THF was stirred for 15 min at room temperature. The solvent was removed in vacuum and the residue was washed with nhexane (3 x 4 mL). Recrystallization of the crude product from a saturated THF solution at -30 °C gave suitable colourless crystals for single crystal X-ray diffraction.
Yield: 80 mg (59 mmol) of colourless crystals (80 %). Figure S11 
Elemental and AAS analysis

Computational Details
Density functional theory (DFT) calculations were carried out by using the ADF package [7] [8] [9] with the Becke-Perdew (BP86) functional [10] [11] [12] [13] and the standard STO-TZ2P basis set. Dispersion forces were considered through the use of the empirical GDJB3 corrections of Grimme. 14 The frozen core approximation was applied to the [1s 2 ] inner electrons for C and [1s 2 -3p 6 ] for Cu and Zn, leaving the remaining electrons to be treated variationally. Geometry optimizations were performed via the analytical energy gradient method implemented by Versluis and
Ziegler. 15 The optimized geometries were characterized as true minima on the potential energy surface using vibration frequency calculations (no significant imaginary values). Wiberg indices 16 were computed with the NBO 6.0 progam. 17 Analyses of the interaction energy between fragments constituting the investigated clusters were carried out within the Morokuma-
Ziegler energy decomposition analysis (EDA) formalism. [18] [19] [20] Calculations within the formalism of the quantum theory of atom in molecule (QTAIM) 21 were performed using the MULTIWFN package. 22 The calculations presented in the SI were performed using the ORCA 4.0 package 23 using the BP86-D3(BJ)/def2-TZVPP 24 level of theory, which generally shows very good agreement to the level used in the main text. 
Substitution of Cp* ligands by CH 3 groups
Because the strong π-donor Cp* ligand is crucial for the stability of 1 and 2 under experimental conditions, its general influence on the core geometry of cluster 1 and 2 was evaluated. Regarding this, the synthetic boundaries and the difficult accessibility of kinetically highly labile organometallic compounds missing bulky ligands can be overcome. Thus, the Cp* ligands in 1 and 2 were systematically substituted by methyl groups without changes in the metal core geometry and geometry optimizations were performed ( Figure S13 ). While the substitution of all Cp* groups in 1 giving Subsequent geometry optimization was followed by frequency calculations to ensure the existence of a local minimum structure (not performed for 2-Me 5 ). Whereas total Cp* substitution has no effect on the structural parameters of the metal core, subsequent substitution of the Cp* groups in 2 shows that the electronic effects of the Cp* moiety is crucial for the structure stability. 
